
Figure 5.3: Frames from an animation of the initial ‘prayer fold’ of a crane.

vertex. If there is only one vertex, and the configuration is non-singular,
this is not a problem. However, as will be discussed below, networks of
high-degree-vertices are more easily parameterized if we allow an arbitary
selection of dependent creases at each vertex.

Figure 5.4 shows the procedure; φ1, φ2, and φ3 are the crease angles to
be solved for. First cut the crease corresponding to φ3. Anchor the next
(counter-clockwise) facet, and choose a coordinate system so that the φ1

crease falls on the x axis. The closure constraint can be written using a
product of rotation matrices,

R1Rx(φ1)R2Rz(α)Rx(φ2)Rz(−α)R3 pl = pr, (5.8)

where Ri are rotation matrices corresponding to independent crease angles,
and pl and pr are points that must touch to close the loop. Rewrite equa-
tion 5.8:

Rx(φ1)ZRx(φ2)a = b, (5.9)

where

Z = R2Rz(α) (5.10)

a = Rz(−α)R3 pl (5.11)

b = RT
1 pr (5.12)

are known. Multiplying out equation 5.9 gives three equations, the first of
which is

k3 = k1 cos φ2 + k2 sin φ2, (5.13)
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